Objectives: The objective of this study was to estimate rates of recurrent pelvic organ prolapse (POP) 6 years after patients underwent transvaginal uterosacral colpopexy, or laparoscopic or robotic sacral colpopexy at a large tertiary care center. We hypothesized that recurrence rates would be higher than those previously reported.
U
terovaginal prolapse and posthysterectomy vaginal apex prolapse are common pelvic floor disorders that can negatively impact a woman's self-body image and quality of life. 1 Surgery to treat symptomatic pelvic organ prolapse (POP) is performed using vaginal or abdominal approaches. Uterosacral colpopexy is a common transvaginal procedure for apical prolapse and can be performed at the time of vaginal hysterectomy. 2 Abdominal sacral colpopexy is considered by many to be the criterion standard for vaginal apex prolapse repair, and in the current literature, has demonstrated superior anatomic outcomes compared with vaginal suspension procedures. 3 However, abdominal sacral colpopexy is associated with higher morbidity, increased cost, and longer recovery time when compared with the transvaginal route. Robotic and conventional laparoscopic sacral colpopexy are alternatives to the open abdominal approach and are intended to combine the advantages of transvaginal surgery with comparable success rates of open sacral colpopexy. [4] [5] [6] [7] There is a need for medium to long-term comparative effectiveness studies examining more current vaginal and minimally invasive approaches for prolapse surgery. Sacrospinous colpopexy has been compared with and found to be as anatomically effective as open abdominal sacral colpopexy. 8 There are 2 randomized controlled studies and several observational studies comparing robotic and laparoscopic sacral colpopexy, [9] [10] [11] [12] and there are several studies that compare minimally invasive abdominal sacral colpopexy (robotic and laparoscopic) to open abdominal sacral colpopexy. 6, 7, 13, 14 The recently published comparison of 2 transvaginal surgical approaches and perioperative behavioral therapy for apical vaginal prolapse (OPTIMAL trial) found no significant differences in outcomes between patients undergoing transvaginal uterosacral colpopexy and those undergoing sacrospinous colpopexy. 15 Although efficacy outcomes data for each route exist, few studies followed outcomes beyond 2 years.
The objective of this study was to estimate rates of recurrent POP 6 years after surgery among patients who underwent transvaginal uterosacral colpopexy, laparoscopic, or robotic sacral colpopexy at a large tertiary care referral center. We hypothesized that recurrence rates would be higher than those previously reported, and that rates may differ depending on route of surgery and definition of recurrence.
MATERIALS AND METHODS
This was a retrospective study of all women who underwent uterosacral colpopexy, or laparoscopic or robotic sacral colpopexy for treatment of POP between 2006 and 2012 at a single tertiary care center. After Institutional Review Board approval was obtained, patients were identified using Current Procedural Terminology codes for intraperitoneal (57283) and sacral (57425) colpopexy. Both sacral colpopexy and uterosacral colpopexy were performed with or without concomitant hysterectomy. Patients were included whether or not they underwent additional concomitant pelvic floor repairs (anterior and/or posterior repair, anal sphincteroplasty, proctopexy, or any anti-incontinence surgery such as midurethral sling placement). Women who underwent uterosacral colpopexy using a laparoscopic approach or extraperitoneal colpopexy (ie, sacrospinous fixation) were not included.
Once patients were identified, the health care system-wide electronic medical record was queried for baseline patient characteristics and intraoperative and postoperative data. Follow-up times were defined as the last visit at which each patient was evaluated by a gynecology provider. Because the definition of recurrent POP that is chosen can result in a high degree of variability in recurrence rates, we defined recurrent POP primarily using a composite definition but also reported recurrence using each of the individual criteria used in the composite definition. 16 The composite outcome for recurrent POP was defined as subjective failure that included a symptomatic feeling of a vaginal bulge, objective failure defined as any prolapse of the vaginal walls to or beyond the hymen during maximum Valsalva, or any retreatment (reoperation or pessary) for POP. These definitions are similar to definitions previously reported in large epidemiologic studies looking at prevalence and trends of POP 17 as well as multicenter surgical trials including the recently published Extended Colpopexy and Urinary Reduction Efforts Trial (E-CARE), which looked at the long-term rates of recurrent POP after open abdominal sacral colpopexy. 18 Four of our 6 surgeons performed minimally invasive abdominal sacral colpopexy during the 2006 to 2012 study period. Each provider used 2 pieces of light-weight polypropylene mesh and either no. 0 or 2-0 polypropylene and/or polydioxanone sutures to attach the mesh to the anterior and posterior vaginal wall. The mesh was sutured to the anterior longitudinal ligament at the level of S1-2 with 2-3 permanent No. 0 or 2-0 polypropylene sutures. 19 During the study period, all 6 surgeons performed uterosacral colpopexy. Uterosacral colpopexy was performed using 3 techniques that differed based on surgeon suture choice and placement: In the first technique, a 0 polydioxanone and a 0 polypropylene suture were placed through the uterosacral ligament at the level of the ischial spine bilaterally for a total of 4 sutures (2 on each side, 1 permanent and 1 delayed absorbable) 20 ; in the second modification, three 0 polydioxanone sutures were placed through the uterosacral ligament at the level of ischial spine bilaterally for a total of 6 sutures (3 on each side, all delayed-absorbable). 3 The third technique was a modified high McCalls culdoplasty, and a 0 polydioxanone suture was placed bilaterally through the uterosacral ligament at the level of the ischial spine, followed by placement of one McCall's suture using a 0 polypropylene suture, or 2 McCall's sutures using 0 polydioxanone and 0 polypropylene. Concomitant procedures for all 3 types of colpopexy included hysterectomy (total or supracervical), salpingoophorectomy, anterior and/or posterior repair, anal sphincteroplasty, proctopexy, and/or midurethral sling placement. All surgeries were performed in an academic training center with the assistance of resident and fellow trainees.
Statistical analysis was performed using similar techniques for estimating long-term recurrent POP rates reported in the E-CARE Trial. 18 Patient characteristics were compared using χ 2 and t tests where appropriate. Kaplan-Meier survival curves were generated. Parametric survival models were used to estimate risk of recurrence beyond each patient's actual follow-up time, and yearly estimates of recurrence up to 6 years were reported. Estimated recurrent POP rates for each year of follow-up were performed by classifying women who experienced recurrent POP as failures for each definition used at the last follow-up and for each type of colpopexy. The numerators in all estimates included all treatment failures up to the follow-up time point and denominators included all treatment failures plus known successes at that time point. Women lost to follow-up without documentation of experiencing a treatment failure were censored. Best model fit was determined through graphical information and the Akaike information criterion. 21 Because our primary aim was not to compare rates of recurrent POP between groups but rather to estimate the rates of time to recurrence for each colpopexy type to guide future comparative trials, we adjusted for certain clinical and statistical prognostic factors that could bias the risk of postoperative recurrence, as well as surgeon preference for 1 approach to surgery versus another. These factors (age, vaginal parity, previous POP surgery, POP Quantification (POP-Q) C point and concomitant posterior repair) were included in the model if they were deemed clinically important in estimating recurrent POP prognosis regardless of whether or not they were independently statistically associated with time to recurrence using P values. All analyses and curves were created using JMP 10.0.2. Two-sided P values of less than 0.05 were considered statistically significant.
RESULTS
One thousand three hundred eighty-one subjects met inclusion criteria including 983 (71.1 %) uterosacral colpopexy cases, 256 (18.5%) laparoscopic sacral colpopexy cases, and 142 (11.2%) robotic sacral colpopexy cases. Follow-up ranged from 1 to 28 months with median (interquartile range range) followup time for each group: uterosacral colpopexy, 6.2 (1.5-27.6) months; laparoscopic sacral colpopexy, 5.8 (1.9-13.5) months; robotic sacral colpopexy, 5.8 (2.8-13.8) months. Figures 1 is a flow diagram of all patients and displays follow-up for each colpopexy type.
Patient characteristics and concomitant procedures for each group are presented in Table 1 . Subjects in the laparoscopic group were younger than the robotic (mean difference, 3.7; 95% confidence interval [95% CI], 2.2-5.2) and uterosacral (mean difference, 2.9 years; 95% CI, 1.1-5.1) patients, and subjects in the robotic group were more likely to be menopausal compared with both the laparoscopic (mean difference, 10.3%; 95% CI, 7.2-12.1) and uterosacral subjects (mean difference, 5.8%; 95% CI, 3.1-8.9). Subjects in the robotic group had slightly less severe prolapse, because there were more subjects in that group with stage 2 POP compared with the other 2 groups; however, the median POP stage for all 3 groups was 3 (2-4). The uterosacral group had more severe anterior and apical prolapse than the 2 minimally invasive abdominal cohorts, as demonstrated by POP-Q points C and Ba and are displayed in Table 1 . 88.2% of the subjects in the uterosacral colpopexy cohort underwent concomitant vaginal hysterectomy, whereas only 28.9% and 19.7% of the subjects underwent hysterectomy in the laparoscopic and robotic sacral colpopexy cohorts, respectively, because the majority of sacrocolpopexies were performed for posthysterectomy vaginal vault prolapse. Patients undergoing uterosacral colpopexy were more likely to undergo concomitant anterior repair (80% vs 6.6% vs 8.5%, P = <0.001), and patients undergoing robotic sacral colpopexy were less likely than both the laparoscopic and uterosacral groups to undergo concomitant posterior repair (33.8% vs 49.2% vs 58.1%, P = <0.001). Kaplan-Meier survival curves were generated using all definitions of recurrent POP for each mode of surgery in Figures 2 to 4 . The median (range) estimated time to failure for each definition of POP for uterosacral colpopexy was as follows: composite recurrence, 17.1 (7.6-41) months; vaginal bulge symptoms, 16.3 (6.9-37.1) months; prolapse to or beyond the hymen, 17.6 (8.9-42.4) months; retreatment for POP, 20.1 (12.1-47.2) months. The median (range) estimated time to failure for each definition of POP for laparoscopic sacral colpopexy was: composite recurrence, 10.1 (4.7-25.1) months; vaginal bulge symptoms, 10.1 (4.7-25.1) months; prolapse to or beyond the hymen, 23.6 (11.5-35.3) months; retreatment for POP, 27.4 (21-74.9) months. The median (range) estimated time to failure for each definition of POP for robotic sacral colpopexy was: composite recurrence, 9.7 (1.6-17.2) months; vaginal bulge symptoms, 10 (3.2-21) months; prolapse to or beyond the hymen, 3.5 (1.7-10.7) months; retreatment for POP, 19.1 (6.3-36.7) months. Table 2 shows the recurrence rates using all definitions for all 3 groups estimated annually over a 6-year period after surgery. Rates were adjusted for age, vaginal parity, previous POP surgery, POP-Q C point, and concomitant posterior repair. By year 6, the estimated composite recurrence rates for the uterosacral colpopexy, robotic and laparoscopic sacral colpopexy groups were 43%, 49%, and 57%, respectively. Rates of symptomatic bulge were 34%, 44%, and 49%. Rates of POP to or beyond the hymen were 34%, 11%, and 22% and rates of retreatment for POP were 14%, 8%, and 23% for uterosacral colpopexy, laparoscopic, and robotic sacral colpopexy, respectively.
A subanalysis examining the different uterosacral techniques as well as the surgeons performing each technique did not show a difference in the above outcomes (data not shown). In the robotic cohort, 86% of retreatment for POP was for symptomatic rectocele, and 14% were for symptomatic cystocele. In the laparoscopic group, 67% were for symptomatic rectocele, and 33% were for symptomatic cystocele. There were no retreatments for apical prolapse in both the robotic and laparoscopic groups. In the uterosacral colpopexy cohort, 34% were for rectocele, 55% were for cystocele, and 15% were for apical prolapse with or without rectocele and/or cystocele.
DISCUSSION
Previously published observational studies have looked at postoperative POP recurrence 22 ; however, this cohort study is the largest to date examining 3 commonly performed approaches to the repair of apical POP (MEDLINE search from 1998 to March 2015). In this study, each experienced surgeon performed the approach deemed to be the best and most appropriate by both patient and surgeon. Using a strict composite definition, estimated recurrence rates for all 3 modes may be as high as 40% to 60% 6 years after surgery. Although these data were obtained from a retrospective cohort of patients, it is important to recognize the value of evidence that can come from nonrandomized surgical trials evaluating surgical interventions when the conduct of randomized surgical trials may be impractical. 23 Historically, randomized surgical trials comparing different approaches to treating apical POP have been difficult to conduct due to surgeon proficiency in 1 technique and patient and or surgeon approach preference. Since 2013, only 6 randomized trials (N = 568) with patients receiving surgery for apical POP reported a subjective failure outcome using prolapse symptoms; and, there have been 8 trials (N = 663) reporting objective failure after apical prolapse surgery. 3 No trials have compared traditional vaginal approaches to minimally invasive approaches for the repair of apical POP and follow-up for all trials has generally been less than 2 years. This study is a valuable addition to our knowledge of surgical outcomes after POP surgery because it provides 6-year estimates of subjective, objective, and retreatment recurrence using over 1000 POP surgeries performed by experienced surgeons.
Our high recurrence estimates should not be surprising. In 2013, the E-CARE Trial revealed similarly high estimated rates of recurrent POP over time in patients who underwent open abdominal sacral colpopexy, 18 and revealed that the rates of recurrence were much higher than previously reported with the open approach. Seven years after open abdominal sacral colpopexy, estimated rates of symptomatic failure were between 29% and 24%, anatomic failure rates were between 27% and 22%, and composite rates of failure were 48% and 34% for their 2 groups. In 2014, Barber et al published the findings of the randomized controlled comparison of 2 transvaginal surgical approaches and perioperative behavioral therapy for apical vaginal prolapse and reported a surgical success rate (as defined by a composite outcome measure) over 2 years of 64.5% for transvaginal uterosacral colpopexy. In this study, we used similar statistical models used in the E-CARE study to estimate the long-term rates of recurrent POP after uterosacral colpopexy, laparoscopic, and robotic sacral colpopexy, and we found similar recurrence rate estimates 6 years after surgery. Together, these results highlight a potential need to shift our paradigm regarding what we know about the natural history of prolapse recurrence, and this may change how we communicate about expectations after POP surgery. These results may be used to help counsel patients about the long-term efficacy of these surgeries.
We recognize that the 3 groups evaluated in this study differed in their baseline characteristics. The majority of patients receiving uterosacral colpopexy were primary prolapse repairs, whereas up to 40% of the laparoscopic and robotic cases had undergone previous POP surgery. Despite our attempts to control for baseline differences including previous POP surgery, we did find differences among the groups, but we urge clinicians to use caution in making comparisons between approaches using these data.
For instance, when baseline risk factors (such as previous POP surgery and concomitant rectocele repair) for recurrent POP were controlled for, uterosacral colpopexy appeared to have a higher risk of anatomic recurrent POP but a lower risk of symptomatic bulge and need for retreatment for POP when compared with robotic and laparoscopic sacral colpopexy. When robotic and laparoscopic sacral colpopexy were compared, the robotic cases had a much higher risk of need for retreatment for recurrent POP, but similar subjective symptoms and slightly higher anatomic recurrence (most commonly in the posterior compartment). In 2005, our group showed that laparoscopic sacral colpopexy was more likely to be associated with posterior compartment recurrence compared with open abdominal sacral colpopexy. 7 In a recently published meta-analysis of outcomes after robotic sacral colpopexy, Hudson et al 24 found that the most common reason for reoperation after robotic sacral colpopexy was recurrent prolapse with a combined estimated rate of 3.3% (95% CI, 1.4-5.2) with the majority being posterior repairs for nonapical prolapse. Our data show that recurrence is also more common in the posterior compartment after minimally invasive abdominal cases compared with transvaginal cases. It is possible that sacral colpopexy may be more effective in the apex and proximal vagina, whereas transvaginal repairs may be more effective in the distal vagina. Furthermore, recurrence in the proximal vagina after transvaginal surgery may not be noticeable until it reaches the hymen, and as a result, smaller defects may not be very bothersome to patients, which may be why there are fewer complaints of vaginal bulge in this group. Conversely, smaller defects in the distal vagina may be more common after sacral colpopexy and may be more bothersome to patients. This is likely to be a result of anatomic location or a wider genital hiatus, but may also be associated with other pelvic floor symptoms such as incontinence, voiding dysfunction, outlet constipation, and chronic straining during defecation.
It is unclear why patients in this study report more symptomatic bulge after sacral colpopexy, but have less anatomic failure compared with transvaginal colpopexy. The axis of the vagina after suspension is different between the 2 procedures, and it is possible that suspension to the sacrum after sacral colpopexy may lead to different postoperative sensations in the vagina that are interpreted as bulge and pressure by patients. It is also possible that sacral colpopexy itself is a risk factor for distal symptomatic failures. We believe that the compartment that is opposite to the mesh-reinforced compartment is likely to be the "at risk" compartment for recurrence, and this may hold true for the distalproximal axis as well. If the proximal vagina is mesh-reinforced, but the distal aspect is not, patients may perceive the movement associated with the non-mesh-reinforced area of the vagina as sensations of bulge and pressure, when in fact, there is no anatomic recurrence. This study and others demonstrate that there are differences in anatomic and subjective recurrence patterns between routes of surgery, and we may need to start explaining to patients that outcomes are route-dependent. Future research in this area is necessary. Strengths of this study are the size of the cohort and the use of different definitions of recurrence that include objective and subjective outcomes. In addition, the use of parametric survival modeling allowed us to calculate estimated recurrence rates after controlling for baseline risk factors and to account for different follow-up times as well as the differential slopes of failure over time for each definition of recurrence. These are an improvement over point estimate rates and could be used to guide future surgical trials in this area. A limitation of time to event analysis is that we must presume that once a patient meets 1 definition of recurrence, the patient is always considered a recurrence (ie, the outcome under study remains static and does not change over time). Patient reported outcomes related to POP are a dynamic process and may worsen or improve over time in patients. Therefore, the estimated recurrence rates in this study may overestimate true recurrence rates. The most significant limitation of this study is its retrospective design. Follow-up was not prospectively determined which may bias toward those subjects who returned for evaluation of recurrent POP or with other complaints. We cannot account for subjects who presented to outside facilities for recurrence, and we do not have POP-Q examinations on patients beyond their last visit with their provider. In addition, treatment estimates among the 3 approaches could be explained by our inability to control for unmeasured risk factors leading to measurement bias. There may be inherent differences between the 3 groups that could have led the surgeons to designate patients to 1 group and not the other. Although we did control for baseline risk factors that were likely to contribute to our outcomes, (age, vaginal parity, previous POP surgery, POPQ C point, and concomitant posterior repair), other differences could have altered our results but could not be controlled for due to our retrospective study design. In addition, we were unable to control for surgeon as a confounder as not all surgeons performed all 3 operations. Despite these limitations, our findings are similar to those found in the E-CARE study for patients who underwent open abdominal sacral colpopexy, and add to the data that currently exist on POP recurrence after apical prolapse repair.
Estimated recurrence rates for uterosacral ligament colpopexy, laparoscopic, and robotic sacral colpopexy may be as high as 40% to 60% 6 years after surgery, with 34% to 49% developing symptomatic recurrence and 8% to 23% undergoing retreatment. This is higher than previously reported in studies with shorter follow-up but consistent with long-term estimates for open abdominal sacral colpopexy. Comparisons of recurrence after POP surgery should be substantially longer than 1 or 2 years because there appear to be differential rates of recurrence between approaches and should include subjective and objective definitions of recurrence. Future studies should investigate which outcomes are most important to patients to guide valid comparisons between approaches for POP surgery.
